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MNOACHUTEJBHASA 3AIINCKA

[IporpamMmMa 1Mo XMMHM Ha YPOBHE OCHOBHOTO O0IIIEro 00pa30BaHus COCTaBJICHA
HAa OCHOBE TpeOOBaHMU K pe3yabTaTaM OCBOCHHMS OCHOBHON 00pa3oBaTeIbHOU
porpaMMbl OCHOBHOTO 001ero oOpasoBanus, npeacTtaBieHHbix B @I'OC 00O, a
TaK’ke Ha OCHOBE (emepaibHOM pabouel NporpaMmbl BOCHUTAHUS U C YYETOM
KOHIIETIIMK TpenojaBaHusi y4eOHOro mnpeaMera «XuMHUS» B 00pa30oBaTeIbHBIX
oprannsauusx Poccuiickon denepannn.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O UENSAX, OOIIeH CTpaTeruu
oOy4eHUs1, BOCIIUTAHUS U Pa3BUTHs 00YyYaIOUIMXCSl CPEJCTBAMU YYEOHOTO MpeMeTa,
yCTaHABJIMBAET  O0S3aTeNbHOE MPEAMETHOE  COJEpX aHue, IMpeayCMaTpUBAET
pacupenesieHue ero Io KijaccaM M CTPYKTYpUPOBaHHE IO pasjieiaM M TeMaMm
IporpaMmMbl MO  XUMHUH, ONPEIEHSeT KOJIMYECTBEHHbIE U  KaueCTBEHHbIC
XapaKTEPUCTHKU COJEPKAHMS, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh H3YyYEHHS
XUMUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
npouecca, BO3PaCTHBIX OCOOEHHOCTEH OO0YyYaromuXcs, OIpenesieT BO3MOXKHOCTH
npeAMeTa UId peanu3audd TpeOOBaHWM K pe3yjbTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMs, a TAKXKE
TpeOOBaHMIA K pe3ysbTaTaM 00yUYeHHUs XMMHUHU Ha YPOBHE IeJIe M3ydeHus IpeIMeTa
U OCHOBHBIX BHJOB Yy4Y€OHO-IIO3HABATEIbHON JEATEIBbHOCTH OOYyYarolerocs Io
OCBOEHUIO yUE€OHOI0 COJIeP KaHUA.

3HaHWEe XHUMHH CIIy>)KUT OCHOBOM i1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero nNpeAcTaBiIeHU 0 MaTepPUAIbHOM €UHCTBE MUPA, BaXKHYIO POJIb
UrparoT GopMupyeMble XUMUEH TPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUH U
00 DBOJIIOLMHU BEIIECTB B MPUPOAE, O MYyTSIX PELIEHUS TIOOAIbHBIX MpodiieM
YCTOMYMBOI'O PA3BHUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYECKOM, MUIIEBOM WU
AKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3paBOOXPAHCHHUS.

N3yuyenne xumun:

CHOCOOCTBYET peaan3alui BO3MOKHOCTEN JUIsl CAMOPA3BUTHUS U (POPMUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 0011el U GyHKIMOHATBHOU TPAaMOTHOCTH;

BHOCUT BKJaJ B (OpMUPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HABBIKOB WX  CaMOCTOSITENIbHOW  y4eOHOM  JesTeNbHOCTH,
OKCIIEPUMEHTAILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MMOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIbHOCTH;

3HAKOMUT €O chenuduKod HAYyYHOTO MBIIUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsIa HA €IUHCTBO MPUPOJLI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B GOpMHUPOBAHUHN €CTECTBEHHO--HAYYHOI IPaMOTHOCTH 00YyYaroLUuXCsl;

crocoOCTBYeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K MPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTUYECKOE
o0pa3oBaHUE 00YYAIOIITUXCSI.



JlanHble HampaBieHHs] B OOYYCHMHM XHUMHH OOECIEUMBAIOTCS CHELHPHUKOMN
colepkaHuss ~ y4eOHOro  mpeaMmeTa,  KOTOPbIM  SBJISETCS  MEJArOrnyecKu
aJIalITUPOBAHHBIM OTPaKEHUEM 0a30BOM HAyKM XMMHM Ha ONpEJEiIEHHOM dTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHHsS OPUEHTHUPOBAH Ha
OCBOEHHE OOYyYaIOIIMMUCS CUCTEMBI IE€PBOHAYAIBHBIX IOHATHI XHWMHUH, OCHOB
HEOPraHWYEeCKOM XMMHMM M  HEKOTOPBIX  OTACIBHBIX 3HAYUMBIX  ITOHATUN
OpraHU4eCKON XUMUU.

CtpykTypa colepikaHds TporpaMMbl MO XMMHHU CHOPMHPOBaHAa Ha OCHOBE
CUCTEMHOT0 mnojxoja K e€ wu3ydeHuro. CoaepikaHHe CKIAJbIBAETCS M3 CHCTEMBI
HNOHATUN O XMMHUYECKOM 3JIEMEHTE M BELIECTBE U CUCTEMBI IOHATHI O XUMHUYECKON
peakuuu. OO0e 3TH  CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl MO MPUHLUIY
MOCJIEIOBATEIBLHOIO Pa3BUTUSL 3HAHUI HA OCHOBE TEOPETUYECKHUX MPEICTaBIICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepnoguyeckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMMH;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOMN CBA3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINU BELIECTB B pACTBOPAX.

Teopernyueckue 3HaHUS  PACCMATPUBAIOTCS HA OCHOBE  AMIIHUPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHS K JIpYTOMY, BBINOJHSISI (PYHKIIMM OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJYYEHUs H3Y4YaeMbIX
BELIECTB.

OcBoeHue  mporpaMMmbl O  XUMHUU  CHOCOOCTBYET  (DOPMHUPOBAHUIO
IIPEACTABIICHUS] O XMMUYECKOW COCTABISIIOIIEH HAyYHOU KapTUHBI MUPA B JIOTHKE €€
CUCTEMHOM MPUPOJBI, [IEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAaHHUIO U METOJaM
NO3HaHUA B Hayke. M3ydeHne XMMuu IPOUCXONT C MPUBIICUEHUEM 3HAHUI U3 paHee
M3YUYCHHBIX YUEOHBIX MpeaMeToB: «OkpyKaronmi Mupy, «buonorus. 5—7 kiacco» u
«®Dusuka. 7 knaccey.

[Ipu M3ydeHnn XUMUU MPOUCXOIUT (HOPMUPOBAHKNE 3HAHUN OCHOB XUMUUYECKOU
HAayKH Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON AesITeNbHOCTU
YesioBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYpHL. 3ajgadya y4yeOHOTO
peaIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XMMUYECKUX 3HAHUN — Ba)KHEUIIUX
(akTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUN, TOCTYMHBIX 0000LIEHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, si3blka HAyKH, B TPUOOILEHNU K HAYYHBIM METO/AaM
MO3HAHUS MPU U3YUYEHUU BEUIECTB U XMUMHUYECKHUX peakiuidl, B (HOPMUPOBAHUU U
Pa3BUTHM MO3HABATEIbHBIX YMEHUN U UX MPUMEHEHUH B Y4EOHO-TIO3HABATEIILHON U
y4eOHO-HUCCIIEIOBATENbCKON  JIESITEIbHOCTH, OCBOCHHUM IMpaBuUjil  0€30MacCHOro
oOpallieHus ¢ BEIIECTBAMU B IOBCEIHEBHOM JKU3HHU.

[Ipy m3ydyeHMH XMMHU Ha ypOBHE OCHOBHOTO OOILEro OOpa30BaHMsI Ba)KHOE
3HaYeHUe MPUOOpeNn TaKue IeNd, KakK:



— (GOpMHUpPOBAHHE HHTEIUIEKTyaJIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TPHUHSATHIO PpELICHUIH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJIeHHOCTh OOYYEHHUS Ha CUCTEMATHUECKOe MPUOOIICHNE 00YTarOIIUXCs
K CaMOCTOSITENIbHOM MO3HABATEIbHON JESITENbHOCTH, HAYYHBIM METOJaM TO3HAHUSA,
(GbOpMHPYIOIITUM MOTHBAIIHIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecrieyeHue yCJIOBUH, CIOCOOCTBYIOUIUX MPUOOPETCHHIO 00YYaIOIIMMUCS
OTbITa Pa3HOOOpPA3HOM [EATENHHOCTH, MO3HAHHS W CaMOIO3HAHUS, KIIIOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), MMEIOLIMX YHUBEpPCAJIbHOE 3HAYCHUE A
Pa3IMYHBIX BUJOB JACSITEIBHOCTH;

— (dopmupoBanue oOmel GYHKIMOHATLHOM W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE YMEHHUM OOBSCHATH U OLICHUBATH SBJICHUS OKPYKAIOIIETO
MUpa, UCTIONB3YS 3HAHUS U OTBIT, TOJYYCHHBIC MTPU U3YUCHUU XUMHH, IPUMEHSTh X
P peIIeHUH TTPOOIEM B TIOBCETHEBHOM KU3HU M TPYIOBOH ACSITEIBHOCTH;

— (popMUpoOBaHUE Yy 00YHAIONTUXCSI TYMAHUCTUYECKUX OTHOIICHHM, TOHUMaHUS
IIEHHOCTH XUMHUYECKUX 3HAHHWM JUIsi BBIPAOOTKH HKOJIOTHYECKH I1€J€CO00pa3HOro
MOBE/ICHUS B OBITY U TPYIOBOM AEATEIHLHOCTH B IIEJISAX COXPAHEHUS CBOETO 3/I0POBbS
1 OKpY>Karolle NpUPOJHON CPENBL;

— pa3BUTHE MOTHBAIMU K OOYUYEHMIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIUTAHHUIO HA OCHOBE YCBOEHUS OOIIEYEIOBEUECKUX LEHHOCTEN, TOTOBHOCTH
K OCO3HAaHHOMY BbIOOpY MpOQuIIs U HAMTPABIECHHOCTH JIaJIbHEUIIIET0 O0yUYEHUS.

OO611ee 9nCiI0 4acoB, OTBEIEHHBIX ISl U3YYEHUSI XUMHUHM Ha YPOBHE OCHOBHOTO
obmero oOpa3oBaHus, coctaBiger 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJen), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XUMUU B KM3HU yeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemecTBa. Pu3nUecKre CBONCTBA BEMIECTB. ATpEeraTHOE COCTOSIHUE BEIIECTB.
[lonsitTue o Merogax mo3HaHusi B xumuu. Yucteie BemiectBa U cMmecu. CrocoObl
pa3aeIeHUs] CMECEH.

ATOMBI W MOJIEKYJIbl. XUMHUUYECKUE 3yeMEHTbl. CHMBOJIBI XHUMHUYECKHX
aneMeHTOB. [IpocThie 1 ClIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas GopMyia. BaleHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENbHAs aroMHasg macca. OTHOCHUTENbHas
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO DJIEMEHTA B COEIUHEHUU.

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMoOCBsI3p KOJMYECTBA,
MacChl M 4YHCIIa CTPYKTYpHBIX €IWHMII BemiecTBa. Pacué€rel mo QopMynam
XUMHAYECKUX COCTMHEHUMN.

Ou3nvecKrue U XUMHUUYECKUE SIBJICHUS. XUMHUUYECKas peakius U €€ MPU3HAKHU.
3aKOH COXpaHEHHsI MacChl BEHIECTB. XHMHUYECKue ypaBHeHud. Kiaccuduxanus
XUMUYECKUX PEaKINil (COeMHEHUS, Pa3JIOKEHUS, 3aMEIIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKON MOCYJO0W, MpaBWIaMH pabOThl B JlabopaTopuu u
npuémMamMu oOpanieHusi ¢ JIabopaTOpHbBIM O0OPYTOBAaHUEM, MU3YYEHHE M OIKCAaHUE
¢u3nueckux  CBOMCTB  00Opa3llOB  HEOPraHWYECKHX  BEUIECTB, HaOI0JeHUE
¢dusnueckux (MIaBjIeHUE BOCKA, TasHUE JIba, pACTUPAHUE caxapa B CTYIIKE, KATICHUE
U KOHJCHCAIUs BOJABI) U XUMHUYECKUX (TOpEHHE CBEYH, NPOKAIUBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOW) SBJICHUMN, HAOIIOJIEHUE U ONMCAHUE
MPU3HAKOB  MPOTEKaHUsA  XMMHUYECKUMX  peakuuid  (pas3jioxkeHue  caxapa,
B3aMMOJICUCTBHE CEPHOW KHUCJIOTHI C XJIOPUIOM Oapwsi, pa3ioKEHUEe TUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3aMMOJEHCTBHE jkee3a ¢ pactBopom conu meau (I1),
U3y4eHHEe CrocoOOB pa3lelieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHHE,
BBITIApUBaHUE, TUCTWLIALUS, XpoMatorpadus, MPOBEACHUE OYHUCTKHA MOBApPEHHOMN
COJIM,  HaOMIOJEHWE W  ONMCaHUE  pPe3yJIbTaTOB  MPOBEIACHUS  OIBITA,
WUTFOCTPUPYIOUIETO 3aKOH COXPAHEHHWsS MAacChl, CO3[JaHUE MOJEIIEH MOJEKYII
(1IapocTepKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BelIEeCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopon — snemMeHT W HpocToe
BelecTBo. HaxoxaeHue Kuciopojga B Mpupoae, (U3MUECKHEe U XUMHUYECKUE
cBoiictBa (peakumu TropeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl
MOJTyYeHUS KHCIIOpo/a B JabopaTopuu U npombiniieHHOCTH. KpyroBopoT kuciopoaa
B nipupoje. O30H — ajuioTpoIiHas MoAUGUKAIUS KUCIOpoa.



TemnoBoii 3ppeKkT XUMHUIECKON peakIi, TEePMOXUMUUYECKIE YPaBHEHUS, 9K30-
U DHJIOTEPMUYECKHE peakuuu. TOIIMBO: yroiab W METaH. 3arpsA3HEHUE BO31yXa,
yCHJIEHHE MApHUKOBOI0 3 dekTa, pazpylieHrne 030HOBOTO CIIOS.

Bonopon — anemeHT u npocrtoe BenecTtso. Haxoxaenue Bogopoa B MpUpoe,
du3nUecKue 1 XUMUYECKUE CBOWCTBA, MPUMEHEHNE, CIIOCOOBI MmomydeHust. Kucmotsl
Y COJIH.

MosipHbIil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

Odusnueckne cBoucrBa BoAbl. Boma kak  pacrBoputTenb.  PacTBOpBI.
HacpimieHHble ¥ HEHACHIIEHHBIE PAcTBOPBI. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBasi 107151 BellleCTBa B pacTBOpE. XMMHYECKHUE CBOMCTBA BOJbI. OCHOBaHWUSI.
Ponp pacTtBOpOoB B npupoae M B KU3HM 4YeNOBEKAa. KpyroBopoT BOIBI B IPHUPO/IE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanust Heopranudeckux coeauHenuil. Okcuanl. Knaccudukarus
OKCHUJIOB:  coJieoOpa3yroiiie  (OCHOBHbIC,  KHUCJIOTHBIE, aM(pOTEpHBIE) U
HecoseoOpasyronue. Homenkiarypa okcnioB. @u3nueckue U XUMUYECKHE CBOMCTBA
okcuaoB. [lomyueHne OKCHuI0B.

OcHoBanus. Knaccudukaiuss OCHOBaHUIA: WIENOYM U HEPACTBOPHUMBIC
ocHoBaHusA. HomeHknarypa ocHoBanui. Dusnueckue M XUMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnorel. Knaccuduxamus kucnor. Homenknatypa kucinor. dusznueckue u
XMMHUYECKUE CBOMCTBA KHUCHOT. Pan axtuBHoctn wmeraiumioB H. H. bekerosa.
[Tomy4yeHue KUCnor.

Comu. Homenkmartypa conei. @U3MYECKME M XUMHUYECKHUE CBOWCTBA COJIEH.
[Tonydenue coien.

I'eneTnueckas CBsI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ueCTBEHHOE OINPENEIICHUE COJEpKaHUs KHCIOpPOAA B BO3AYyXE, NOJIyYEHHE,
coOuMpaHue, pacro3HaBaHWE€ M M3YyUYEHHE CBOWMCTB KHCIOpOAa, HaOJI0IeHHE
B3aUMOJICHCTBUS BEIIECTB C KMUCJIOPOJIOM U YCIOBUS BO3ZHUKHOBEHHUSI M TIPEKPaICHUS
ropenus (moxapa), o3HaKOMJIEHHE ¢ oOpa3llaMy OKCHUIIOB M OMHCAHUE WX CBOWCTB,
MoJIy4eHue, coOnpaHre, paclo3HaBaHUE U U3YYCHHE CBOWCTB BOJOpoja (ropeHue),
B3auMojielicTBie Bojaopoda ¢ okcuaoM wmeau (ll) (BO3MOXKHO UCIONIB30BaHUE
BUJICOMATEPUATIOB), HaOIIOJeHUE OO0pa3lnoB BEHIECTB KOJIUYECTBOM | MOJIb,
MCCJIEIOBaHNE OCOOEHHOCTEH PACTBOPEHMSI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOW MaCcCOBOM JOJIEM PaCTBOPEHHOIO
BEIIIECTBA, B3aUMOJICHCTBUE BOJbLI C METaJIaMH (HaTpUeM M KaibliieM) (BO3MOKHO
UCIIOJIb30BaHUE BHUJEOMATEpPUAIOB), HCCIECAOBaHUE OOpa3lloOB HEOPraHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJCHHWE W3MEHEHUS OKPACKU HHAUKATOPOB B
pacTBopax KHCIOT W IIejodei, udydeHue B3aumopenctBusi okcuga menu () ¢
pacTBOPOM CEPHOW KHCJIOThI, KHCJIOT C METaJUIAMHU, PEAKIUN HEUTpaau3aluu,
NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METaJla JIPYTUM U3



pacTBOpa COJIA, PEUICHHUE SKCIIEPUMEHTAIBHBIX 33Ja4 N0 TeMe «BakHEeuIne Kiacchbl
HEOPTaHUYECKUX COEAUHEHUI.

IMepuognueckuid 3akoH U Ilepuoagnuyeckass cucremMa XUMHYECKHX
aaementoB JI. M. MenaeneeBa. CrpoeHue aroMoB. XUMHYECKAsl CBS3b.
OKHcINTeIbHO-BOCCTAHOBUTE/IbHbIE PEAKINHU

[lepBble TOMBITKM KJIACCU(MUKAIMU XUMHUYECKUX dyeMeHToB. [loHsTne o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IIEJIOYHO3EMEIbHbIE METalIbI,
raJIoreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIEe 00pa3yloT aMPOTEepHbIE OKCUJIBI U
TUIPOKCHUJIBI.

Ilepnogmueckuit 3akoH. Ilepmoanueckas cucTeMa XMMHYECKHUX IJIEMEHTOB /.
N. MenneneeBa. KopoTkonepuoanas u juymmHHONepuoanas ¢opmsl [lepuoandeckoit
cucteMbl xumuueckux isnemeHToB JI. M. MenneneeBa. Ilepuonbl u Tpymiibl.
@U3NYECKUN CMBICII ITOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CocraB aToMHBIX saep. M3oronsl. OnexkTponbl. CtpoeHue
AJEKTPOHHBIX  000JIOYEK aTOMOB  MepBbIX 20  XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoit cucremsl Jl. W. MengeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTM M3MEHEHUs paJguyca aTOMOB XHWMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyNIIaM U MEPUOIaM.

3nauenue Ilepuomumueckoro 3axkoHa u Ilepuoandeckoll CUCTEMbI XUMHUYECKHUX
AJIEMEHTOB UId pa3BuThs Hayku U npaktuku. . V. MenneneeB — yd€HbIA U
rpakIaHUH.

Xumuyeckass CBs3b. KoBalieHTHast (MOJisipHAasT U HEMOJSIpHAsi) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenb okucieHusi. OKUCIUTETbHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl
OKHCJICHHS] U BOCCTAHOBJICHUS. OKUCIIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oO0pa3loB BEUIECTB METAUNIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCUAA IIMHKA C pPAacTBOpaMU KHCIOT M IIEJIOYEH, MPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS).

Mesicnpeomemmuoie cea3u

Peanmzanust MeXNpeIMETHBIX CBSI3eM MNpH HW3YYCHHM XHUMHUHU B 8 Kjacce
OCYIIECTBIISIETCS YEPEe3 UCIIOJIH30BAHUE KaK OOIUX €CTECTBEHHO--HAYYHBIX TTOHSITHH,
TaK W TOHSATUN, SBISIONIMXCS CHCTEMHBIMU IS  OTHACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHSATUS: HAy4YHbIA (DaKT, THUMOTE3a, TEOpHs,
3aKOH, AaHaldu3, CHUHTE3, Kiaccuukanus, TMEePUOJAUYHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJA, OJJIEKTPUYECKUM 3apsij, BEIIEeCTBO, TeEJNO, OOBEM,



arperaTHoe COCTOSIHHE BEIIECTBA, ra3, ((M3MuecKue BeTUYNHbI, €AMHULIBI U3MEPEHHUS,
KOCMOC, IIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdhepa, MUHEPAIbI, TOPHBIE MOPOBI, TTOJIC3HBIC
HCKOTIaEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYecKasi peaKus

[Tepuoguueckuii 3akoH. Ilepuoandeckas cUCTEMa XMMHYECKHUX 3JIEMEHTOB /.
. MengaeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOJIOB, Kalusl, KAJbLUA U UX COCTUHEHUI B
COOTBETCTBHUM C TOJIOKEHUEM 3JIEMEHTOB B llepnoandeckoil cucTeMe U CTPOECHUEM
UX aTOMOB.

CtpoeHue BemiecTBa: BHJblI XMMHYECKOW CBA3U. THIBI KPUCTAIIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKU U
BHJIa XUMHUYECKOH CBSI3H.

Knaccudpukanus ¥ HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBAa BEIECTB, OTHOCALIMXCS K pa3JIMYHBIM KJAcCaM HEOPTraHWYECKHX
COEIMHEHHI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMHYECKUX peakUuid MO pa3IMyHbIM MTPU3HaKaM (110 YHUCIy U
COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY 3PQPEKTY, 10 U3MEHEHUIO
CTETNEHEW OKUCJICHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
Karanu3aropa). DK30- U 3HI0TEPMUYECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTue 0 CKOpOCTM XHUMHUYECKOW peakuuu. [loHsiTHE 00 O0OpaTUMBIX H
HEOOpAaTUMBIX XHMHUYECKMX peakiusax. [[oOHATHE O TOMOTE€HHBIX M T€T€pPOre€HHBIX
peakuusax. [lonstue o karamuse. IloHsaTne 0 XuMHueckOoM paBHOBecuH. DaKTOPHI,
BIMSIOIIAE HA CKOPOCTh XHWMHYECKOW pEaKUUU M IOJIOKEHUE XUMHYECKOIO

PaBHOBECHSL.
OKHUCIUTENPHO-BOCCTAHOBUTENBHBIE  PEAKLUU, AIEKTPOHHBIN OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON peakuuu. CocraBiienue YPaBHEHHM

OKHUCJIUTEIbHO--BOCCTAHOBUTEJILHBIX ~ PEAKIMA C  HUCHOJIb30BAHHMEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopusa 3IEKTPOJUTHYECKON TUCCOLMALMHU. DJIEKTPOJUTHI U HEIIEKTPOJIHUTHI.
Katnonbsl, aHnoHbl. MexaHHW3M JMCCOIMALIMM BEIIECTB C PA3JIMYHBIMUA BHUIAMHU
xuMu4deckon cBs3u. CreneHp auccoranuy. CUIbHBIE U CIa0bIe DJICKTPOIUTHI.

Peakiuu monHoro oOMeHa. YcCJIOBHUS MPOTEKaHHUS PEaKIMid MOHHOTO OOMEHa,
MOJHBIE W COKpPalIEHHbIE WOHHBbIE ypaBHEHHs peaknuid. CBOWCTBa KHCIIOT,
OCHOBAaHUM M COJIEH B CBETE MPEJCTABJICHUN 00 AJIEKTPOJUTHUECCKON TUCCOIIUAIINH.
KauectBeHnnbie peakiiu Ha HOHBIL. [[OHSATHE O TUIPOIU3E COJICH.

Xumuyeckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJICIAMU KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKHUX
BCILIECTB — METAJIOB M HeMeTauloB (rpadura W anMasa), CI0XKHBIX BEIIECTB



(xJopuaa HaTpusi), UCCIEIOBAHNE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW PEAKIMHU OT
BO3JICHCTBUSI PA3NUYHBIX (PAKTOPOB, UCCIEIOBAHUE IIIEKTPOIPOBOJHOCTH PACTBOPOB
BELIECTB, IIpollecca JAWCCOLMALMU KHUCJIOT, IIejaoued U cojeil  (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJAECO MATEPHUATIOB), IPOBENCHHUE OIBITOB, WJUIFOCTPUPYIOLIUX
MPU3HAKU MPOTEKAaHUs PEAKLIU MOHHOrO oOMeHa (00pa3oBaHUE OCaJKa, BBIACIICHUE
raza, oOpa3oBaHUE BOJbl), ONBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakiui (TOpeHue, peakiMu pa3iokKEHUs, COCIUHECHHUS),
pacno3HaBaHWE HEOPraHWUYECKUX BELIECTB C MOMOUIBI0 KaUeCTBEHHBIX pEaKIUuil Ha
VOHBI, PEIICHHE SKCIIEPUMEHTAIIBHBIX 3aa4.

HemeTa/uibl 4 X coeJUHEHUS

OO6mast  xapakTepucThka TanoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTtpoeHune U (U3NYECKUE CBOWMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHYECKUE CBOMCTBA HA ITPUMEPE XJI0pa (B3aMMOJIEHCTBHE C
METaJUlaMHM, HEeMeTajUlaMH, Iuenodyamu). XjopoBoaopona. ConsHas KHCIIOTa,
XUMUYECKUE CBOMCTBA, MOyUeHUE, MPUMEHEHHE. JelicTBUE XJI0pa U XJIOPOBOJOPOAA
Ha OpraHu3M 4esioBeka. BaxkHelme XJ1opuapl 1 ©X HaX0XIEHHUE B IPUPO/IE.

O6mrass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OCcOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTeneHH OKucieHus. CTpoeHne W (PU3HYECKHE CBOMCTBA
MPOCTHIX BEILIECTB — KUCJIOPOJa U Cepbl. AJUIOTPONHbIE MOAU(PUKALNN KUCIOPOAa U
cepbl. XuUMHUYECKHEe CBoiicTBa cepbl. CepoBOIOpPOA, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHe cBoWcTBAa. OKCHIBI CEpbl KaK MPEICTAaBUTENM KUCIOTHBIX OKCHIOB.
Cepnas kuciora, GpU3NYEeCKUe U XUMHYECKHE CBOMCTBA (00IIME KaK MpEeICTaBUTENS
KJlacca KHUCJIOT W crnenuuyeckne). XMMHUUYECKHE pEeaKi|H, JIeKaluue B OCHOBE
MPOMBIIUIEHHOTO CHoco0a MOJy4YeHUs CEepHOMl KHCIOThl. IlpuMeHeHune cepHOU
kuciaotel. ConM CepHOM KHCIOTHI, KauyeCTBEHHas peakuus Ha CyJab(ar-uoH.
Haxoxnenune ceppl M €€ COCAMHEHWW B MNPUPOJAEC. XHUMHUYECKOE 3arpsi3HCHUE
OKpPYXaIOILEH Cpeibl COETMHEHHUSIMU CEPBI (KUCIOTHBIE JOK/H, 3arpsI3HEHUE BO3IyXa
1 BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAIICHUS.

Ob6mass xapakrtepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHHsA. A30T, pacHpoCTpaHEHHE B MPUPOJE,
¢usnyeckue u XxuMHUeckue cBoicTBa. Kpyrosopor azora B mpupoje. AMMHUaK, €ro
¢u3nuecKkue U XMMUYECKUE CBOMCTBA, MoidyyeHue U npuMeHenue. Conu aMMOHUS,
ux (pU3nyecKkue U XMMUYECKHUE CBOMCTBA, MpuMeHeHHne. KauecTBeHHasi peakuus Ha
MOHBl aMMOHHUA. A30THas KHUCJIOTa, €€ MoJyuyeHue, (PU3NYECKHe U XUMHUYECKHE
cBoiicTBa (OOmIMEe Kak TMpEeACTaBUTENS Kiacca KUCIOT M crnenupuyeckue).
Hcrnionp3oBaHre HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MHUHEPAIBHBIX yIOOPECHHA.
XVWMHUYECKOE 3arps3HEHUE OKpPYXalolleld cpeibl COCAMHEHUSIMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOA0EMOB). Docdop, amIOTpOIHBIE
moaubukaiuu Gochopa, pusndeckrne u xuMmudeckue csoiictea. Okcug dochopa (V)
u (Qochopnas kucnora, (UNUECKHE W XUMUYECKHE CBOWMCTBA, IOJYYCHHE.
Ncnons3oBanue hochatoB B kKauecTBE MUHEPATIbHBIX YAOOPEHUH.



Obmas xapakrtepuctuka 31meMeHToB IVA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCICHHs. YTIEpO[l, aNIOTPOIHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B MpUpoJe, PU3NYECKHEe W XMMHUYECKHE CBOMCTBA. AJCOpOIUS.
KpyroBoport yriepona B npupoae. OKCuapl yriaeposa, ux Gu3ndeckKre 1 XUMHISCKIe
CBOMCTBA, JEHCTBHE HA JKUBBIE OPraHU3Mbl, TIOJYyYEHHE M TMPHUMEHECHHE.
DKoJIoTUYecKre MpoOJieMbl, CBs3aHHbIE € OKcugoMm yriiepoaa (1V), rumoresa
rJ1I00aJIbHOTO TOTEIUICHUs KJIMMata, MapHUKOBBIA 3P (deKT. YToiabHas KUCIoTa U e
colid, WX (uU3MYecKkue U XHUMHUYECKHE CBOWMCTBA, MOJIYYEHUE M TPUMEHEHHUE.
KauecTBennas peaxiusi Ha kapOoHaT-uoHBI. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHavasibHbIE TIOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHHUSX
yriaepoja (MeTaH, 3TaH, dTUJICH, alleTUJICH, STAHOJI, TJIUIEPUH, YKCYCHAsI KHUCIIOTA).
[IpupoHbIE ICTOYHHUKY YTJIEBOJOPOAOB (YroJyib, IPUPOAHBINA Ta3, HEPTH), TPOTYKTHI
ux nepepadoTku (O€H3MH), MX POJb B OBITY W NPOMBINUIEHHOCTU. [loHsTHE O
OMOJIOTUYECKH BaKHBIX BEUIECTBAX: )KUPaX, O€NKaX, yriaeBoJax — U UX PO B KU3HU
4eJioBeKa. MarepraabHOE €IMHCTBO OPTaHUYECKUX U HEOPIraHUYECKUX COCIUHEHUN.

Kpemuuii, ero Qusuueckue u XUMHUYECKHE CBOICTBa, IOJy4ye€HUE U
npumeHeHue. CoequHeHust KpeMHus B npupoze. O0mue npeacTaBieHuss 00 OKCHie
kpemuus (1V) u kpemHueBoil kuciore. CUIMKAThI, UX HMCIOJb30BAaHUE B OBITY, B
IIPOMBIIIVICHHOCTH. BakHelime CTpOUTEeNbHbIE MaTepuajbl: KepaMmHKa, CTEKJIO,
IIEMEHT, 0eToH, >keme300eroH. IlpobOimemMbl  0€30MaCHOTO  HMCMOJb30BaHUS
CTPOMUTENbHBIX MaTEPUAJIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

M3yYeHHE O00pa3ll0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
IIPOBE/ICHUE KaYECTBEHHBIX PEAKIIMN HA XJIOPUJ-UOHBI ¥ HAOJIIOICHHE TTPU3HAKOB UX
OPOTEKaHUs, ONBIThI, OTpaXKaloIue PU3NIECKIE U XUMUYECKHE CBOICTBA raJIOr€HOB
U UX COEAMHEHUH (BO3MOXHO MCIOJIb30BaHUE BHUIEOMATEPHAIIOB), O3HAKOMIICHUE C
oOpa3lamMu XJIOpUAOB (TaJOT€HHUIIOB), O3HAKOMIIEHHE C oOpa3uaMu cepbl U €€
COCIMHEHHUSIMU  (BO3MOXHO MCIOJB30BAHUE BUJEOMATEPUATIOB), HaOJIOIECHHE
mpoiiecca OOYTIWBaHMS caxapa TI0J] JCHCTBUEM KOHIICHTPUPOBAHHON CEpHOU
KHCJIOTBI, HW3YYCHHUE XHWMHUYECKHX CBOWCTB pPa30aBJICHHOM CEPHOW KHUCIOTHI,
NPOBE/ICHUE KAaueCTBEHHOW peaklMH Ha cyib(haT-uoH U HAOJIIOJEHUE NMpHU3HaKa €€
NpPOTEKaHUsl, O3HAKOMJIEHHE C (PU3MYEeCKUMM CBOMCTBaMM a3oTa, (ochopa u ux
COEIMHEHHM (BO3MOXKHO MCIOJIb30BAaHUE BUAEOMATEpUaIoB), oOpa3liaMu a30THBIX U
dbochopHBIX yHOOpEeHM, MONyYeHHE, COOMpaHue, pACIO3HABAHWUE W HU3yUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KAaUeCTBEHHBIX PEaKIMi Ha MOH aMMoHus U (ocdart-
MOH M U3Yy4YEeHHE NMPU3HAKOB MX MPOTEKAHUs, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOU
a30THOM KHCIOTBI C MeAbl0 (BO3MOXKHO HCIIOJIb30BAHUE BUAEOMATEPUATIOB),
M3y4eHUE MO KPUCTAIUIMYECKUX PEmEToK anmasa, Tpadwurta, dynepena,
O3HAaKOMJIEHHE C MPOLIECCOM aACOpPOLUU PACTBOPEHHBIX BEIIECTB aKTHUBUPOBAHHBIM
yraéM W YCTpPOMCTBOM MPOTHBOrasa, IMOJy4YeHue, coOupaHue, pacro3HaBaHUE WU



W3y4YCHUE CBOMCTB YIJIEKMCIIOIO Ta3a, MPOBEACHHWE KAaYE€CTBCHHBIX PEAKLIHMN Ha
KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB X MPOTEKAHUSI, O3HAKOMJICHHUE C
NPOAYKIMENH CUIMKATHOW MPOMBIINUIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BaxHeumre HeMETaIJIbl U UX COCUHEHUS.

MeTaJJibl 4 UX COeTUHEHUS

OO6m1as xapakTepUCTHKa XMMHUYECKUX JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUHU MX
nojioxkeHusa B [lepuoanueckon cucreme xumuueckux 3meMeHToB . M. MenneneeBa
U CTpoeHus aToMoB. CTpoeHHE METAIOB. MeTainuecKkasi CBsI3b U METaJuIM4ecKas
KpUCTAJUIMUECKasi pemeTka. OIEKTPOXUMUUYECKUN PpsAJl HANPSHKEHUH METaJIOB.
dusnueckne W XHMHYECKHE CBOWCTBA MeTaioB. OOIMe CcrmocoObl MOTydYeHUs
MeTaiioB. [IoHSATHE O KOPpPO3WMM METAJIOB, OCHOBHBIE CIIOCOOBI 3alllUTHl MX OT
koppo3uu. CrutaBel (CTajb, YyryH, JIOPATIOMUHHHN, OpOH3a) W WX NPUMEHEHHUE B
OBITY U IPOMBIIIICHHOCTH.

[[lenounsle MeTabl: MoJIokeHUE B llepronnyeckoil CUCTEME XHMHUYECKUX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE HMX aTOMOB, HAXOXJICHHE B IPHUPOJE.
dusznveckue U XUMHYECKHE CBOMCTBa (Ha mpumepe Hatpus W Kajaus). OKCUIBI U
TUJPOKCUABI HATPUA U Kanusl. [I[puMeHeHne MEeT0UYHbIX METAJIOB U UX COCTUHEHUM.

[[lenouyno3eMenbHbIE  METaJIbl MAarHuii M KalblMH: IIOJIOXKEHHE B
Ilepnognuecko cucreme xumMudeckux 3yeMeHToB . M. Menaeneesa, ctpoeHue ux
aTOMOB, HaxoXXjJeHHWEe B mpupojc. Ou3nyeckue U XUMHUYECKHUE CBOMCTBA MarHusi u
Kaiblsl. BaxkHeHIe coeIMHEHUs KaIblus (OKCHA, TUAPOKCHUI, coin). KECTKOCTh
BOJIbI M CTIOCOOBI €€ yCTpaHCHUS.

AJIFOMUHUI: TIOJI0)KEeHUE B lleproanueckol CUCTEME XMMUYECKUX 3JIEMEHTOB
JI. 1. MeHnpneneeBa, CTpOEHHE aToOMa, HaxoxkAcHUE B npupone. Pusndeckue M
XUMHUYECKHE CBOMCTBA aatOoMUHUA. AMQOTEpHBIC CBOWCTBA OKCHIA M THAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XuMH4ecKkux aneMeHToB [l. M.
MenzeneeBa, CTpOCHUE aTOMa, HAX0XAEHUE B Npupoae. PU3N4eCcKue 1 XUMUYECKUE
cBoMcTBa kene3a. Okcuawl, rugpokcuabl U conu keneza (I) m xeneza (), ux
COCTaB, CBOMCTBA U ITOJIyYEHHE.

Xumuyeckuii IKCnepumMeHm:

O3HaKOMJIEHHE C oOpa3laMd METaJUIOB W CIUIaBOB, HUX (DU3UYECKUMU
CBOMCTBaMU, U3yUCHHE PE3YJIHbTATOB KOPPO3UU METAIIOB (BO3MOYKHO MCIIOJIb30BAHHE
BHJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJA KAJIbIUS W HATpUS C
BOJIOM (BO3MOXXHO HCIMOJIb30BaHWE BHJICOMATEPUANIOB), HCCIIEIOBAaHUE CBOWMCTB
KECTKOW BOJIBI, TIpOIlecca TOPEHHUS Kejie3a B KMCI0poJie (BO3MOXKHO HCMOJIb30BaHUE
BUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX pPEaKIMi Ha HWOHBI:
MarHusi, Kajbllus, adroMuHus, uHka, kemne3a (I1) w xenesa (II), memu (1),
HaOJII0JICHHUE U ONHCAHMUE IIPOIIECCOB OKPAIIMBAHMS TIJIAMEHH MOHAMH HATPHS, KaJIHs
U Kanmblus  (BO3MOXHO  HCIIOJB30BaHUE  BUJEOMATEpUAIOB), HCCIIEIOBAHUE



aM(pOTEepHBIX CBOMCTB THAPOKCHAA AITIOMHHHS W THUAPOKCUAA IUHKA, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHelme MeTasuibl ¥ UX COCAMHEHUS.

XuMHA 4 OKpPYKaKwIas cpeaa

BemecTtBa um Marepuasnibl B IIOBCEIHEBHOM JKM3HM 4YeloBeKa. be3omacHoe
MCIOJIb30BaHME BEIIECTB M XMMHUYECKUX peakuuit B ObITy. IlepBas momoins mpu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYy)Karolled cpeabl (mpeaenbHas JOMyCTHMAst
KOHIIeHTpanus Bemiect, ganee — IIJIK). Ponb xumum B pemeHHM 3KOJIOTMYECKHX
npoOsem.

Xumuueckuii IKCnepumMenm:

u3ydyeHue oOpa3loB MaTepuaoB (CTEKJIO, CIJIaBbl METAIOB, MOJIMMEPHBIE
MaTepHaIbl).

Mesicnpeomemmuoie cea3u

Peasmm3annss MeXNpeaMETHBIX CBSI3€M NpU M3YYEHHM XHMHUM B 9 Kiacce
OCYUIECTBJISIETCS. YEpPE3 MCIOJIb30BAHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHSTHIA,
TaK M TOHATUHM, SBISIIOIIMXCA CHCTEMHBIMH JUIL OTHEJIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.

OOmre ecTeCTBEHHO-HAY4YHbIE€ MOHSATHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, AaHAJIU3, CHUHTE3, KIacCUPUKaLUs, NEPUOAUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJICIUPOBAaHUE, U3MEPEHHE, MOJIEIIb, SBJICHUE, TAPHUKOBBIN 3 (DEKT,
TEXHOJIOTHsl, MaTEPUAJIBI.

®uznka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIbI,
PaAMOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUYECKUI 3apsn, IPOBOJHUKH,
MOJIYITPOBOJHUKH, AUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHoOe
COCTOSIHHE BELIECTBA, a3, pacTBOP, PaCTBOPUMOCTh, KPUCTAIIMYECKAs PEIIETKA,
CIUIaBbl, (PU3UUECKUE BEIMYMHBI, EAUHUIIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO,
IUIaHETHI, 3BE3AbI, COJIHIE.

buonorusa: QorocunTes, apixaHue, Ouocdepa, HKOCUCTEMA, MHUHEpAIbHbIC
yA00pEHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdhepa, MUHEPAIbI, TOPHBIE MOPOIBI, TTOJIC3HBIC
HCKOIIa€MBbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE  pe3yJbTaThl OCBOEHHUS IPOTPaMMbl  OCHOBHOTO  OOIIEro
0o0pa3oBaHUs JIOCTUTAIOTCA B XOJe OOy4YeHHUS XUMHU B €IUHCTBE YYEOHOU W
BOCIIUTATEJIbHON NESATEIBHOCTH B COOTBETCTBUM C TPATULIMOHHBIMU POCCUUCKUMU
COIMOKYJIBTYPHBIMHU U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOImecTBe TMpaBWjIaMHd W HOPMaMd TIOBEJACHUS U CIOCOOCTBYIOT TpoIlleccaM
CaMOITO3HAaHUs, CAMOPA3BUTHUSA U COIUATIA3AIIMN 00yUYarOIITUXCS.

JIn4yHOCTHBIE pe3yybTaThl OTpakaroT TOTOBHOCTD 00yJarOIIMXCsI
PYKOBOJICTBOBaTbCS ~ CUCTEMOM  TO3UTUBHBIX  IIEHHOCTHBIX  OpPUEHTAMM U
paclIMpEeHUe OMbITA ICSITETbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U
HAy4YHOMY HACJIE[IUI0, TIOHMMaHUsA 3HAYEHUS XUMHUYECKOM HAyKM B KU3HH
COBPEMEHHOT0 O0OIIEeCTBa, CHOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMaLUEH O
MEePEIOBbIX JOCTHKEHUSAX M OTKPBITUSAX MHUPOBOM U OTEUECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakAaHCKOT0 BOCTIMTAHUSI:

OpPEACTaBICHUSI O COLUAJIbHBIX HOpPMax U TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHO-UCCIE0BATENbCKOM, TBOPUECKOW U IPYTUX BUIAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JESITENBHOCTH TMPU BBITIOJHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMIOJHEHUH XUMHUYECKHX DJKCIEPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOTIOHUMAHUIO ¥ B3aUMOIIOMOIIIH
B IIpoliecce 3TOM yueOHOU AEesTeIbHOCTH, TOTOBHOCTU OIIEHUBATh CBOE MOBEACHUE U
MOCTYNKH CBOMX TOBAPUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHHUSI MOCJIEICTBUI MOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJACTABICHUS O BEIIECTBE M XHUMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKHW U COCTABJISIOLINE
OCHOBY JUIsl TIOHUMAaHUSl CYIIHOCTA HAayYHOW KapTHHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI MPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIE MOTHBBI, HANpPaBJICHHbIE Ha TMOJY4YCHUE HOBBIX 3HAHUW 10
XUMUH, HEO0OXOJIUMBbIC ISl OOBSICHEHUS HAOIIOJaeMbIX MPOLIECCOB U SBJICHUH,
MMO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATEIbCKOW KyJIbTYpbl, B TOM YHCIIC
HaBBIKOB  CaMOCTOSITEIbHOW paboThl C YYeOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypOM, JOCTYIHBIMM TEXHUYECKUMHU CPEJACTBAMH  HHQPOPMAIIMOHHBIX
TEXHOJIOTUH;



uHTEpeC K OOYyYEeHHI0O M TO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K caM000pa30BaHUI0, MPOEKTHON U MCCIIEIOBATENbCKON NeATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HANPABJICHHOCTH U YPOBHS 00y4YeHUS B JaJIbHEHIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHHUE EHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 310POBBIO,
YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KW3HHU, OCO3HAHHME TOCIEACTBUN W HENPUATHE
BpEAHBIX  MpUBbIYEK  (YMOTpeOJIEHUsT  alKoroJii, HAPKOTUKOB,  KypEHHS),
HEOOXOIUMOCTH  COOJIOJIEHUSI MpaBwil  0€30MacHOCTU TpH  OOpalieHuu ¢
XUMUYECKUMH BEIIECTBAMHU B OBITY U PEANbHOW KU3HH;

5) Tpy10BOr0 BOCIIMTAHHUS:

MHTEpEC K MPAKTUUYECKOMY M3YyYEeHHIO mpodeccuil U TpyAa pa3IuyHOro poja,
YBOXXEHUE K TPYAY U Pe3ysibTaraM TPYJIOBOH JIEATEIBbHOCTH, B TOM YUCIIE HA OCHOBE
MIPUMEHEHUS PEIMETHBIX 3HAHUI 110 XMMHUHU, OCO3HAHHBIA BBIOOP MHIWBHUYyAIbHON
TPAEKTOPUH TPOAOJDKEHUSI O00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CHOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHEIIHON
npo(heCCUOHATIBHON JIEATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUMN, TOTOBHOCTb
aJIalTHPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6) IK0JIOrHYeCKOro BOCTIMTAHNS

AKOJIOTMYECKHU LIENEeCO00pa3HOEe OTHOUIEHUE K MPUPOJE KaK WUCTOYHHUKY >KM3HU
Ha 3eMie, OCHOBE €€ CYIIECTBOBAHMS, IIOHMMAHUE LIEHHOCTU 3J0pOBOTO H
O6e3zomacHOro o0Opa3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nyeckoMy M ICHXMYECKOMY 370pPOBBIO, OCO3HAHHWE LIEHHOCTH COOJIIOJICHUS
npaBujl 0€30MacHOro MOBEACHUS MpU padoTe C BEIIECTBAMH, a TAKKE B CUTYyalUsX,
YTPOXKAKOUIUX 3I0POBBIO U KU3HU JHOJEH;

CIIOCOOHOCTH TNPHUMEHATH 3HAHUS, MMOJIydaeMble MPU U3YYEHUU XUMUH, I
pelIeHusl 3a7a4, CBS3aHHBIX C OKPYKAIOLIEW NPUPOAHOM CPENOH, ISl MOBBIIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYyJbTYypbl, OCO3HaHUS  TJIOOQJIBHOTO  Xapakrepa
AKOJIOTMYECKUX NpOoOJeM M MyTed HX PELICHUS TOCPEACTBOM METOJ0B XHMHH,
AKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAThCS WM B IO3HABATEIbHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMETHBIX PE3yJbTATOB BBIACISAIOT 3HAYMMBIE IS
(dbopMHpOBaHUS MUPOBO33PEHUSI OOLIEHAYYHBIE MOHATUA (3aKOH, TEOpHs, MPUHIIUII,
runore3a, (akT, cucTeMa, MpoLecC, OHKCIEPUMEHT U JPYroe.), KOTOphIe
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAyYHBIX YYE€OHBIX MpeAMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHMU M3 ITUX MpeIMeTOB (HOPMUPOBATH MPEACTABICHUE O IIEJIOCTHOMN
HAy4YHOU KapTUHE MHUpA, U yYHUBEpCAJbHbIE y4yeOHbIE NEHCTBUS (MO3HABaTEIbHBIE,
KOMMYHUKATHBHBIC, PpETYJIATUBHBIE), KOTOpble oOecneynBaroT (GOpMHpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM
NEeSATENBHOCTH.

Ilo3naBaTeqbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eifiCTBUS



ba3oBble Jornyeckue 1eicTBUA:

YMEHUSl HCIMOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PACKPBIBATH CMBIC] XUMHUYECKHX MOHSATUH (BBIIEIATh UX XapaKTepHbIC
MPU3HAKW, YCTAaHABJIMBATh B3aWMOCBSI3b C JAPYTHMH TOHSTHSMH), HCIIOJIH30BATh
MOHATHUS I OOBSICHEHUS OTICIBHBIX (DAaKTOB W SIBIICHWH, BHIOUpPATh OCHOBAHUS U
KPUTEPUH I KiIacCU(UKAIMM XHUMHYECKUX BEHIECTB M XUMUYECKHUX PEaKIIHi,
yCTaHABIMBATh TMPUYUHHO-CICJCTBEHHBIE CBSI3U MEXAY OOBEKTaMU M3YYCHUS,
CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTUBHBIC, NEAYyKTUBHBIC, N0 AHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUEHUS;

yMEHHE TIPUMEHATh B TIPOIECCE TO3HAHUS TOHATUSA (NMPEAMETHBIE U
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIOJIb3YEMbIE B XHWMMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMHUHU MOJICJIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAaK (CUMBOJ DJJIEMEHTa), XuMuueckas QopMylia U ypaBHEHHE
XUMUYCCKON peakud — TPH PEIICHUH Y4eOHO-TTIO3HABATEIBHBIX 33/1ad, ¢ YIETOM
OTUX MOJICTBHBIX TPEICTABICHUN BBIABIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC
NPU3HAKN M3y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U XMMHYECKUX PEaKIIHil,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH,  IPUYUHHO-CJICICTBEHHBICE  CBA3U WU
MIPOTHBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUIX.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUSA:

YMEHHUE HCIOJIb30BaTh IIOCTABJIECHHBIE BOMPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSA, & TAaK)KEe B KA4€CTBE OCHOBHI /i1 (DOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
PaBUJIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

MpUOOpPETEHUE OIbITa 10 IUIAHWPOBAHUWIO, OPTaHHW3AllMd U IMPOBEIACHUIO
YUYEHHYECKUX OKCIEpUMEHTOB, YyMEHHE HaOmogaTh 3a XOJIOM  Ipolecca,
CaMOCTOSTENIbHO TPOTHO3UPOBATh €ro pe3yabTaT, (HopmMyaupoBaTh 000OIICHUS U
BBIBOJIBI TIO pe3yibTaTaM MPOBEIEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUYET O
MpoJIeTaHHOM padore.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpPATh, aHAIW3UPOBATH W HWHTEPIPETHPOBATH HWH(OOPMAIIUIO
Pa3IUYHBIX BUAOB M (HOPM TPEACTABJICHHS, MOJIYIaeMYI0 W3 Pa3HbIX HMCTOYHUKOB
(HayYHO-TIOMYJISIPHAS JINTEpATypa XUMUUYECKOTO COJIEP KaHMsI, CIPABOYHBIE MTOCOOUS,
pecypcbl MHTepHETA), KPUTHYECKH OIEHWBATh MPOTHBOPCUYHUBYIO U HEJIOCTOBEPHYIO
uH(pOpMaIIHIO;

YMEHUE TMPUMEHATHh PA3JIMYHbIE METOIbl M 3alpOoChl MPU IMOUCKE U OTOOpE
uHDOpMAIMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJHCHUS
y4eOHBIX M TO3HABaTEIbHBIX 3a/iad OMPEeIEHHOTO THIA, MPUOOpPETEeHNE OMbITA B
0o0JlaCTH  WCTOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYpOH aKTHMBHOTO HMCIIOJB30BAHMS PA3JIMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTHUMATBHYIO (HOpMy TpencTaBiieHus WHGOpMAIu U
WUTIOCTPUPOBATh  pEIlaeMble 3aJa4d  HECIOXHBIMA CXEMaMH, JuarpaMMami,
IpyruMu popmamMu rpaduKu U UX KOMOHWHALIMSIMU;



YMEHHE UCHOJb30BaTh W  AaHAIM3UPOBATh B Ipolecce ydyeOHOM U
UCCJIEIOBATENLCKON JIEATEbHOCTH MH(GOPMAIMI0 O BIUSHUU TMPOMBIIIIIEHHOCTH,
CEJIbCKOTO XO35UCTBA U TPAHCTIOPTA HA COCTOSTHUE OKPYXKAIOIEH MTPUPOTHON CpPEIb.

KoMMyHuKaTHBHBIE YHHMBEpPCAJIbHBbIE Yy4eOHbIEe JeHCTBUS:

YMEHHS 3aJlaBaTh BONPOCHI (B XOJie Auanora u (Wim) IUCKYCCUHU) MO CYIIECTBY
oOcyxmaemMoil  Tembl, (HOPMYJIUPOBATH CBOM  NPEIJIOKEHHS  OTHOCUTEIBHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  TMPEACTaBIATh  MOJYYEHHbIE  PE3yJIbTaThl  IO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX U MUCHBMEHHBIX TEKCTAX; JAENaTh MPE3EHTALUIO PE3yJIbTaTOB
BBINIOJTHEHUSI XMMHUYECKOTO SKCIEpUMEHTa (1abopaTOpHOro OMbITa, Ja00paToOpHOM
paboThI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO IIPOEKTA);

yMEHHUSI y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
[T03HABATEJIbHON U UCCIEN0BATEIbCKON NEATEIbHOCTH MPU PEIICHHH BO3HUKAIOLIUX
npobjieM Ha OCHOBE Yyuéra OOIIUX HWHTEPECOB M COTJIACOBAHMS TO3UIIMMA
(oOcyxaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPJAUHAIUS COBMECTHBIX
JIEUCTBUMN, OMpeelIeHUe KPUTEPUEB MO OIEHKE KAayeCTBa BBIMIOJHEHHON pabOThl U
JIpyTHe).

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHUE CAMOCTOSITENBHO OMNPEAENITh UEHN ACSATENbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISITh, KOHTPOJMPOBATH M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hanbosee 3()PeKTUBHBIE CIIOCOOBI pelieHus YYEOHBIX U
MO3HABATEIbHBIX 3a/la4, CaMOCTOSITEIbHO COCTaBJATh WJIM KOPPEKTHUPOBATh
MPEUVIOKEHHBIM  aJTOPUTM  JEHUCTBUM TPHU BBINOJIHEHWH 3aJaHUM C  Y4ETOM
MOJYYEHHs] HOBBIX 3HAHUM 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsiX,
OIIEHMBAaTh COOTBETCTBUE IMIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON 1I€NU, YMEHHE
UCIIOJIb30BaTh U AaHAJM3UPOBATh KOHTEKCTHI, IPEIJIaraéMbl€ B YCIOBUU 3aJaHUMN.

MHNPEIAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX PE3yJNbTaTOB [0 OCBOCHHUIO  0O0s3aTENBHOIO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (QenepaibHON paboyeil mporpammoi,
BBIJICJITIOT: OCBOGHHBIE OOYYaIOIMUMHKCS HAay4YHbIC 3HAHHS, YMEHUS U CIOCOOBI
nercTBUl, criennpuIecKue I MPEeIMETHON 001aCTH « XUMHS, BUIBI ICITCIHHOCTH
N0 TOJYYEHHUIO HOBOTO 3HAHMS, €ro HWHTEpPHpeTaluH, MpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIIHSX.

K xonity oOydenus B 8 kjiacce mpeIMeTHbIE PE3ybTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBATH CMBIC] OCHOBHBIX XHMHYECKHX IOHSTHUWA: aToOM, MOJIEKYIIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECh
(omHOpOAHAS M HEOAHOPOJAHAS), BAJIEHTHOCTb, OTHOCHUTENIbHAS aTOMHas U
MOJIEKYJISIpHAass Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0Jisl XMMUYECKOr0 3JIEMEHTa B COEJUHEHHH, MOJIAPHBIA 00BEM,
OKCHJl, KHUCJIOTa, OCHOBaHHUE, COJIb, AJIEKTPOOTPUILIATEIBHOCTh, CTENEHb



OKHUCJICHUS, XMUMHUYECKas peakmus, KiIacCU(pUKAIMSI pPEaKluid: peaxuu
COEIMHEHHUSI, PEAKIIUU PA3JIOKEHUsI, PEAKIIMK 3aMEIIeHUs, peaKkIMi 0OMeHa,
9K30- M DHIOTEPMUYECKHUE PEAKIUHU, TErIoBou 3 eKT peakuuu, Sapo
aToMma, SJIEKTPOHHBIA CJIOM aTroMa, aTOMHasi OpOWTandb, paguyc aroMma,
XUMUYECKasi CBS3b, MOJSIPHAS W HEMOJSpHAs KOBAJCHTHAs CBsI3b, MOHHAS
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccoOBas J10J1s BeIIeCTBa (MPOIEHTHAs
KOHIIEHTpAIMsl) B pacTBOPE;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TOHATUH U
MIPUMEHSThH ATU OHSATHUS MPU OMKUCAHUU BEUIECTB U UX MPEBPAILICHUIA;
MCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsSi COCTAaBJICHUs (hOPMYI BEIIECTB
Y YPaBHEHHUM XUMHUYECKUX PEAKIIUII;

OMpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENIEHb OKUCJIEHUS AJIIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAJICKHOCTh
BEIIECTB K OMNPEACIEHHOMY KJaccy COeAMHEHUW 1o ¢opmysiaM, BUJ
XUMUYECKON CBsI3M  (KOBAJIGHTHass W HMOHHAsl) B  HEOPTaHUYECKUX
COCIMHEHHUSIX;

packpeiBaTh cMbicn Ilepuogumueckoro 3akona JI. WM. MeHnneneesa:
JEMOHCTPUPOBaTh TNOHUMAHUE MEPUOJUYECKONM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT WX MojoxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HUSI, 3aKOHA ABOTaapo;

OMHCHIBATHL M XapakTepuzoBaTh Tabmuunyio Gopmy Ilepuoguyeckoit
CUCTEMbI XMMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs MOArpynna
(A-rpynma)» u «mobounas noarpynna (b-rpynmna)», Maneie u Oosbline
HNEepUo/bl, COOTHOCUTH OOO3HAUEHHUs, KOTOpble HMEITCI B Taliule
«Ilepuoguueckass cucrema xumudeckux siemeHToB . M. MenneneeBa» c
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB
(coctaB u 3apsan sapa, oOlIee YHUCIIO JIEKTPOHOB M PacCHpeAesieHUe UX I0
AIIEKTPOHHBIM CJIOSM);

KJIacCU(PUIIMPOBATh XWMUUYECKHE DJIEMEHTHI, HEOPTaHWYECKUE BEIECTBa,
XUMUYECKUE peakiuuu (MO0 YMCIYy M COCTaBy YYacTBYIOUIMX B PEaKIUU
BELIECTB, N0 TEIIOBOMY 3D (exTy);

XapakTepu30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOWCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPXkIas OMUCAHHE MPUMEPAMHU MOJICKYJISIPHBIX
YPABHEHHU COOTBETCTBYIOIINX XUMAUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHMS XUMHUYECKUX TMPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCIISAITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »JJeMEeHTa 10 (opMylie COETUHEHHUS,



MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MIPOBOUTH PACUETHI MO0 YPABHEHUIO
XUMHYECKON peaKIlnu;

NPUMEHSATH OCHOBHBIE OTIEPAIIMU MBICIUTEILHON ACSITENFHOCTH — aHAU3 H
CUHTE3, CpaBHEHHE, O0000IIeHne, CUCTEMATU3AINIO, KIaCCU(PHUKAIIHIO,
BBISIBIICHUE TMPUYUHHO--CIEACTBEHHBIX CBSI3€M — I HM3YyYCHHS CBOMCTB
BEIICCTB U XMMHUYECKUX PEaKINi, €CTeCTBEHHO-HAYYHbIE METO/bI TIO3HAHUS
— HabmroeHNe, U3MEpeHHe, MOJICIMPOBAHKE, SKCIIEPUMEHT (peaibHBIA U
MBICJICHHBIN );

CJIeIOBATh MpaBWJIaM IOJIh30BAaHUS XUMHUUYECKOU MOCYI0N U JTa0OpaTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBWjIaM OOpameHus C BEHeCTBaMU B
COOTBETCTBUM C HMHCTPYKIIMSIMH TIO  BBITIOJHEHUIO  J1aO0OpaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIECTB
(Boopoia W KHCJIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpEACTEHHOU
MAacCOBOM JI0JIEM PAcTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W ITPOBOAUTH
XUMUYECKHE SKCIEPUMEHTHI IO PACIO3HABAaHUIO PACTBOPOB IIEIIOYECH U
KHUCIIOT C TMOMOIIbI0 MHIUKATOPOB (JaKMycC, (heHONPTaNICUH, METUIIOPAHK U

JIpYyTHe).

K koHiy oOydenus B 9 kJjiacce mpeIMETHbIE PE3YJbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYYAIOIINXCA YMEHUM:

PACKpBIBATH CMBICJI OCHOBHBIX XUMUYECKUX MOHITUNA: XUMUUYECKUMN JIEMEHT,
aToOM, MOJIEKyJa, HWOH, KATHUOH, aHWOH, IIPOCTOE BELIECTBO, CIIOXKHOE
BEILIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb OKHUCIICHHUS,
XUMUYECKasl peakiysi, XUMHUYECKas CBsI3b, TEIJIOBOU 3(PPEKT peaKkiuu, MOJib,
MOJISIPHBIN 00BEM, pacTBop, AIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAs TMCCOLMALMsS, pEaKIIMd MOHHOTO OOMEHa, KaTalau3arop,
XUMUYECKOE paBHOBecHe, OOpaTUMble W  HeoOpaTUMBbIE  pEaKIuu,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKLINH, OKUCIIUTENb, BOCCTAHOBUTEID,
OKHCJIEHME W BOCCTAHOBJIEHHE, AJJIOTPONHs, aM(POTEpHOCTb, XMUMHUYECKas
CBA3b (KOBAJICHTHAs, MOHHAs, METAJUIMUECKas), KpUCTAJUIMUECKas PeIeTKa,
KOppO3Usl METaJUIOB, CIUJIABbI, CKOPOCTh XMMHMYECKOM PEaKLUH, MPEIAEIbHO
nomnyctumas konueHtpauus 111K BemecTsa;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHATHH U
MPUMEHSATH 3TU MTOHATHUS MMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUN;
MCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY AJII COCTaBJIeHUS! ()OpMYJT BELIECTB
Y YPAaBHEHUN XUMHUYECKUX PEAKIINM;

ONPENEIIATh BAJICHTHOCTh U CTEIEHb OKHMCIICHUS XMMUYECKUX JJIEMEHTOB B
COCAMHEHUAX  PAa3MYHOTO COCTaBa, NPUHAIEKHOCTh BEHIECTB K
onpenenéHHOMY KJlacCy COeIMHEHUN o ¢popmysiaM, BUI XUMUUYECKOU CBS3U
(KoBaJIeHTHasi, MOHHAS, METAJUINYECKAasi) B HEOPraHUYECKUX COCIUHECHUSX,
3apsi MOHA M0 XUMHUYECKOW (popmyrie, XxapakTep Cpelbl B BOAHBIX pacTBOpax



HEOPraHUYECKUX COETUHEHUM, TUM KPUCTATUTMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpbiBaTh cMmbich llepunoamueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAaHHUE: OIUCHIBATH W  XapaKTEPU30BaTh
tabnmumanyo QGopmy Ilepuomnyeckoit CHCTEMBI XHUMHYECKHX DSJIEMEHTOB:
paznuyaTh TMOHATUSA «rJaBHasg Tnoarpymnmna (A-rpynma)» ©u «1mo0oudHas
noarpynmna (b-rpynma)», Maneie U OOJbIIME TIEPUOJBI, COOTHOCUTH
0003HauYeHHUsA, KOTOPbIE UMEIOTCS B TIEPUOJUYECKON TabIuIe, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XHUMHUYECKUX SJIEMEHTOB (COCTaB M
3apsn  Aapa, OOINee YHCIO0 DJIGKTPOHOB U pacmlpeneieHHue HuX 110
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUU
CBOWCTB 3JIEMEHTOB M HX COCAMHEHUN B MpeAenax MalbIX MEpUOIOB H
[JIABHBIX MOJTPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThl, HEOPTraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 4YHCIYy M COCTaBy YYacTBYIOUIMX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 HW3MEHEHUIO CTEINEeHEW OKHCICHUS
XUMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIME U cHenuPuYecKkrue XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJIOXKHBIX BEHIECTB, TMOJTBEPKIAs OIUCAHUE
OpuMepaMi MOJEKYJSIPHBIX W HWOHHBIX YPAaBHEHHA COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIINM;

COCTaBJIATh YPABHEHHUS BJIEKTPOIUTUYECKON AUCCOMALUN KHUCIIOT, IEI0Yeit
U COJIeH, MOJIHbIE U COKpalIEHHbIE YpaBHEHMs pEakiuii MOHHOrO OOMEHa,
yYpaBHEHUSI peaKIui, MOJATBEPKIAIOIINX CYIIECTBOBAHUE TE€HETUYECKON
CBSI3U MEXK1y BEILIECTBAMHU PA3JIMYHbBIX KJIACCOB;

pacKkpblBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OanaHca ATUX PEaKIUid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT HUX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX TPEBpAIEeHUA B Pa3IMUHbBIX
YCIOBUSIX;

BBIYUCIISAITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0O XHMHUYECKOTO »JJieMeHTa 1o (opMyse CcoeauHeHuUs,
MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE, MPOBOJUTH PACUYETHI M0 YPABHEHUIO
XAMUYECKOU pEaKInH;

coOI0/IaTh TIPaBWIIA TTOJIH30BAHUS XMUMHUYECKOW MOCY/ION W J1ab0paTOPHBIM
o0opynoBaHuEM, a Takke TMpaBuja OOpalieHus C BEHIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKIMSMU TIO  BBINOJHEHUIO  JIaOOPATOPHBIX
XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yriIeKUCIIOTo ra3a);

MPOBOAUTH PEAKIINH, MOJITBEPKIAIONINE KAU€CTBEHHBI COCTaB Pa3JIMUHbBIX
BELIECTB: pPAaclo3HaBaTh OMNBITHBIM NYTEM XJIOPUA-, OpPOMHUI-, HOAMUI-,



kapOboHat-, ¢ocdar-, cunmkar-, cynbdar-, THIPOKCHI-UOHBI, KaTHOHBI
AMMOHHSI M HMOHBI W3YyYCHHBIX METaJUIOB, NPHCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHMUYECKHUX BEIICCTB;

MPUMEHSITh OCHOBHBIC OIEPAIlUN MBICIUTEIBHON JCATEIBHOCTH — aHAIIU3 U
CHHTE3, CpaBHEHHE, 00OOIICHUE, CUCTEeMAaTU3AINIO0, BBISIBICHUE MPUYNHHO-
CIIC/ICTBEHHBIX CBSI3€H — JUI M3YYCHUS CBOWCTB BEUICCTB M XUMHUYECKHX
peakuuii, ecTeCTBEHHO-HAy4YHbIE METOJbl IIO3HAHUS — HaOIIOICHUE,
M3MEPECHUE, MOJICIIMPOBAHUE, IKCIICPUMEHT (PeabHBIA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 1 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
' XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBA3b.
3.2 OKUCIUTENBHO- 8 bubmorexa LIOK
' https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubnunoreka LIOK
u 1
TOTO o pasaeity > https://m.edsoo.ru/7f41837c
O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 2 E;I[iHE;T:;(;?rouﬁ £41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

bub6nmoreka [IOK
A I 4
3 Obume cBolicTBa METAILIOR https://m.eds00.ru/7f41a636
bubnunoreka LIOK
2 B i 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
N bubnuoreka [{OK
O00011IeHNE ¥ cCUCTEMATU3AIMs 3HAHUI 3 https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6nmoreka LIOK
yejaoBeKa. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITonsiTHe 0 MeTONAX MO3HAHUA B XUMUH 1 bubnnorexa [JOK
a https://m.edsoo.ru/ff0d227e
ITpaktuueckas padota Ne 1 «I[IpaBuia paboThl
3 B J1a00OPaTOPUH U MPUEMBI OOPAILIEHUS C 1 bubnnorexa [JOK
patop p pait https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTIOBAHUEM
4 CraproBast KOHTpOJIbHas paboTa 1 1
5 YucTteie BemecTBa U cMecH. CriocoOb! 1 bu6nunorexa LIOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckast pabota Ne 2 «Paznenenue
6 cMeceit (Ha mpuMepe OYMCTKH TOBApEHHOU 1 bubnmorexa [JOK
p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
but6mmorexa [IOK
7 A 1
TOMBI H MOJICKYJIT https://m.edsoo.ru/ff0d2a6¢c
3 XHUMHYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) 1 but6mmoreka [IOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 IIpocThle U C1OKHEBIE BELIECTBA 1 bubmmorera TIOK
p i https://m.edsoo.ru/ff0d2a6c
b K
10 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nommorexa LO

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

11 Xumnueckas hopmyia. BameHTHOCTh aTOMOB bubmorexa [JOK
pMyIa. https://m.edsoo.ru/ff0d2eae
XUMHYECKHX 3JIEMEHTOB
12 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
13 MaccoBast 1071 XUMHYECKOTr0 DJIEMEHTA B bubnmoreka [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
14 KonuuectBo BemecrBa. Mosnb. Mosnsipras bubmmorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
15 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuoreka [IOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
16 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
17 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnuoreka [IOK
XHUMUYECKUE YPABHEHUSA https://m.edsoo.ru/ff0d3b88
18 BrrunciieHus KoaudecTBa, MacChl BEIIECTBA bu6nmnorexa LIOK
110 YPAaBHEHUSIM XMMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakinui
19 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIIn/ISI brbmmorexa [TOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
20 SHITUKJIONENCT 0606yq eHHUE U Bubmmorexa [IOK
H JHCT: Hf https.//m.edsoo.ru/ff0d40c4
cucTeMaTu3anus 3HaHU
91 KonTponbnas padora Nel o teme bu6muoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.
X X bubmuoreka [{OK
22 Kucnopon — aneMeHT 1 mpocToe BEemecTBO.

O3o0H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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duznueckre 1 XUMUYECKHE CBOMCTBA

23 KHCJIOpOJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmorexa [JOK
PoA 1 > TOPEHHE): https://m.edso0.ru/ff0d4614
[TonsiTre 00 okcUaax
CrocoObI MOTyYEHUsT KUCIIOPO/ia B
24 JabopaTopun iqn OMBII_HJICE?HOCTI/I bubmorexa OK
PATOPHITH TP ' https://m.eds00.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3pPeKT XUMUIECKON peaKInu,
25 IIOHSTHE O TEPMOXHUMHYECKOM yPaBHECHUHU bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
Tomnuso (He()Th, Yrojiab U METaH).
26 3ar }ISHGI-EI/ICq];OS ’ a, CII0COOBI zzro bubmorexa [JOK
P xS, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
IIpakTuueckas padora Ne 3 o Teme
27 «§OJI CHHUE I/Izo61/1 aHHE KHCIIOpoJIa bubmorexa OK
i . p poa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTBY
28 Bonopon — a5eMeHT U MpoCTOE BELIECTBO. bubmmnoreka HOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4ddo
29 du3nyecKre 1 XMMUYECKHue CBOMCTBA bubnuoreka [{OK
Bosiopoa. [I[pumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmnorexa LIOK
30 IT
OIUITHE O KHCHOTAX 1 CONAX https://m.edsoo.ru/ff0d50d2
31 Crioco0bI MoTy4eHus BOA0POia B bubmmnoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4ddo
[TpakTiueckast padora Ne 4 o Teme
32 «Ilonmydenne u coOMpaHue BOIOPOIA bubmorexa [TOK
i . p AOPOA, https://m.edsoo.ru/ff0d4f42
U3YYEHUE €r0 CBOMCTBY
33 MoutsipHbIif 00BEM Ta30B. 3aKOH ABOTAIPO bubmorexa [IOK

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4790
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Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

34 rasa o ero U3BeCTHOMY KOJIHYECTB bubmorexa LIOK
.. y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA UM 00BEMY
Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO
35 €aKIMH Ha OCHOBE 3aKOHA 00BEMHEBIX bubmorexa LIOK
p 4 https://m.eds00.ru/ff0d5708
OTHOILIEHUH ra30B
36 dusnyeckue U XUMUUECKHE CBOMCTBA BOIbI bubnnorexa LHOK
A https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBanuii. [lonsarue 00 bubmuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceleHHbIE 1
38 HEHACKIIIIEHHBIE PACTBOPLL. MaccoBas J0JIs bubnnorexa [JOK
= p ppL. A https://m.edsoo.ru/ff0d5b40
BEIIICCTBA B PaCTBOPE
[TpakTiueckast pabota Ne 5 o Teme
39 «[IpuroroBiieHre pacTBOPOB C ONPENEIEHHON bubmorexa HOK
P . . P p bea https://m.edsoo.ru/ff0d5eba
MacCcOBOH J0JIei pacCTBOPEHHOTO BEIIECTBAY
40 KonTponbHnas padora Ne2 no teme bubmmnoreka HOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
41 Oxkcupsl: cocTaB, KiaccupuKaIus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonmyyeHnne 1 XuMHUUECKHE CBOIICTBA
42 I(I/ICJ'I}:[HBIX OCHOBHBIX ¥ aM()OTEPHBIX bubmorexa TIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
43 OcHoOBaHUS: COCTaB, KJIacCU(PUKAIIHS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
42 [ToryueHue u XuMHUYECKHE CBOMCTBA bubmuorexa [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
45 Kucnotsl: cocras, kinaccuduxarmus, bubnunoreka LIOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [Tonydyenue 1 XUMHYECKHUE CBOMCTBA KUCIOT bubmmorexa LIOK
v https://m.edsoo.ru/ffOdfee2
47 Conu (cpennue): HOMEHKIATypa, CIIOCOObI bubnmnoreka HOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
48 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnmnoreka HOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
49 ['eHeTnyeckas cBSI3b MEXAY KlaccaMu bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnunoreka LIOK
50 0606 i
ODIICHHE H CHCTEMATHSALIT SHAHHH https://m.edsoo.ru/00ad9ch2
KonTtponsnast padora Ne3 o teme
51 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX brbmmorexa [TOK
o P https://m.edso00.ru/00ad9ela
COETMHEHU I
[TepBbie OMBITKY KJIacCUpUKAITTU
52 XUMUYECKUX AeMeHTOB. [loHaTue o rpymnmax bubmorexa LOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
ITepuonnuecknii 3akoH u [lepuoanueckas
53 CI/IfTeMi XUMHUYECKHIX BHGMCETOIJSI O un bubmmorexa [IOK
o https://m.edsoo.ru/00ada52c
Menpeneena
54 [Tepuomasl, rpymmsl, HOATPYIIIBI bubmorexa OK
PHOZEL, TPYHIIHL HOATPYH https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnmnoreka [JOK
N3oTtonbl https://m.edsoo.ru/00ada342
56 CTpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB bubnuotexa [JOK

anemeHToB [lepuoanueckoii cucremsr . M.

https://m.edsoo.ru/00ada6bc
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Mennenecena

XapaKTCpI/ICTI/IKa XHMHUYECKOI'0 3JICMCHTA I10

57 €ro moJioxkeHuIo B Ilepuogudeckoii cucreme bubnnorexa LHOK
pHOA https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leproanueckoro 3akoHa s
pa3BUTHSA HAyKU U npakTuku. []. 1. bubnmnoreka HOK
58 .
MenneneeB — y4€HbIH, ITe1aror u https://m.edsoo.ru/00ada96e
rpaKTaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
59
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
60 Honnas XHMHECKaA CBA3E https://m.edsoo.ru/00adac34
61 KoBanenTHas nonspHas XUMHUYECKAS CBA3b bubmorexa HOK
p https://m.edsoo.ru/00adaab8
62 KoBaneHnTHas HemosipHast XUMAYECKas! CBSA3b bubnmorexa [JOK
p https://m.edsoo.ru/00adaab9
bu6nmnorexa LIOK
63 Crenerb okucICHus https://m.edsoo.ru/00adae28
64 OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIE PEAKIINU bubnnorexa [JOK
peak https://m.edsoo.ru/00adb076
65 OKHUCIATEIN U BOCCTAHOBUTEIN bubmorexa HOK
https://m.edso0.ru/00adb076
66 KonTponbnas padota Ne4 no reme «CtpoeHue bubmuorexa [IOK
aToMa. XUMHYECKas CBA3L) https://m.edsoo.ru/00adb486
bubnunorexa LIOK
5 .
6 O00011IEHNE U CUCTEMATU3AIMs 3HAHU https://m.edsoo.ru/00adb33c
68 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUN bubnnorexa [IOK

https://m.edsoo.ru/00ad9ch2
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cUCTeMa XUMH4ecKux anemeHToB /1. 1 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00adb6b6
1(50)2 (i ()
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6motreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuoreka [{OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel no teme
5 «IToBTOpEHuUe U yriybiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
6 Krnaccudukanys XuMHUECKUX peaklni 1o 1 bubmmnoreka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHUYECKOM pEeaKIUK.
7 [ToHsiITHE O TOMOTE€HHBIX U T€TEPOT€HHBIX 1 bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.
3 @dakTopbl, BIUSAIONINE HA CKOPOCTh 1 bubnunorexa LIOK

XUMHYECKON PEaKIMU U IMOJIOKECHUE
XUMHYECKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIun bubnnorexa LHOK

yp peartt https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIOT U OCHOBaHHI
12 B CBETE MPEICTABICHUN 00 bubnnorexa [JOK
pea N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLHAIITT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOIUTHUYECKON bubmorexa HIOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLIMAIIAN
14 ITousiTre o TUAPOIIN3E COJIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bu6nmorexa LIOK
15 00600 5
ODIICHUE I CHCTEMATH3AMHA SHARMIH https://m.edsoo.ru/00addd12

16 ITpakTuyeckas pabora Ne 1. «Pemenune bubmmnoreka HOK
JKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme

17 «DIIEKTPOIUTHYECKAS TUCCOLIMALNS bubmorexa HOK

p a A https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKluy B PACTBOPAX»

18 OO6m1ast XapaKTeprUCTHUKA TaJOTeHOB. bubnmnorexa [JOK
XHMMHUYECKHE CBOMCTBA HA PUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnopoogopoa. CojssHas KHCIIOTa,

19 XI/IMII/)IquIiIHi:3 CiOﬁCTBa HOJIyUYEHHUE bubnnorexa [JOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 IIpakTuyeckas pabora Ne 2 o Teme bu6muoreka [JOK

«HOJ’IY‘{CHI/IC COJISTHOM KHCJIOTBI, U3YUCHUC

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

€€ CBOICTB»

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

21 €aKIIMii, €CITM OJIUH U3 PEareHTOB JIaH B brbmmorexa [JOK
peardiH, A P A https://m.edsoo.ru/00ade488
n30bITKE

99 OO6mas xapakrepucTuka 31emMeHToB VIA- bubmmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIUT CEpPHI.

23 Haxo>1<p €HHE cepbl Hq;é coe I/IHCI;-)II/II‘/'I B bubmorexa LIOK

a p f[ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBonopoi, ctpocHHe, (U3HUECKUC U bubnnorexa [JOK
XMMHYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,

25 (hU3HMYECKre U XMMUYECKHUE CBOMCTBA bubmorexa HOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMHUECKUE PEaKINH, JIEXKAIIIE B OCHOBE

26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bubmmnoreka HOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaroIlel cpesibl COeIMHEHUSIMHU CEepBI

97 BrrunciieHue MaccoBOM JIOJIH BEIXOJA bu6mmoteka IIOK
IIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO6mrast XxapakTeprucTrUKa 3J1IeMEeHTOB V A-

28 rpynnsl. A30T, pacipocTpaHEeHHE B bu6muoreka [JOK
npupoje, Gu3nuecKrue U XUMUYeCcKue https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMHaK, ero GU3NYeCKue 1 XUMUIECKHE bubmuoreka [{OK
CBOMCTBA, OJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004

30 [IpakTuyeckas padora Ne 3 o Teme bu6muoreka [JOK

«HOJ’IY‘{CHI/IC aMMHaKa, U3y4YCHHUC €TO

https://m.edso0.ru/00adf180
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CBOWCTB»

A3OTHAas KUCOTa, €€ (hu3ndecKue u

bub6nmoreka [IOK

31
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS
39 B KaueCTBE MUHEPAIbHBIX YA0OPEHUH. bubmmoreka [JOK
XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUsIMU a30Ta
®ochop. Oxcun docdopa (V) u pochopnas
33 KHUCJIOTa, GU3HYECCKUE M XUMHUCCKHE bubmmorexa [JOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAIbHBIX YI0OpEeHUH. 3arpsi3HEHNE buGnuorexa [IOK
PATIBHLIY YAODDEHIIL. Sarp https://m.eds00.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnnorexa [JOK
35 .
(bu3MYecKre U XUMHUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepona, ux pusnveckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuoreka [IOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCHOTA U €€ CONU brbmmorexa [TOK
https://m.edsoo.ru/00ae006¢c
IIpakTuyeckas padora Ne 4 o Teme
38 "[TonyueHue yraekucioro raza bubmmorexa [JOK
i r ' .\ https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakius Ha KapOOHAT-UOH
[TepBoHayanbHbBIE MTOHATHUS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O Bubmmorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
40 Kpemnwnii u ero coemnHeHust bubnuotexa [JOK
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[TpakTuyeckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 32124 10 TeMe

https://m.edsoo.ru/00ae080a

bubnunorexa LIOK

41
«BaxkHelmue HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KontponsHas padora Ne3 o reme

42 «Baxxneiine HeMeTaIbI U UX buGnuorexa [IOK

https://m.edso0.ru/00ae0e18
COEIUHEHUSD)
OO01mmas XxapakTepruCTHKa XUMUIESCKUX

43 3JIEMEHTOB — METAJIOB. MeTajuinueckas bubnuoreka [{OK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edso0.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKUIN PSII HAIPSOKEHUI Bubmiorexa OK

P P p https://m.edsoo.ru/00ae1156
METAJUIOB
OOu11e criocoObl MOTYyYEHHs METAILIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubmuoreka [IOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pPEareHTOB COACPKUT MPUMECH

46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnnorexa [JOK

pP https://m.edsoo.ru/00ae1278
bubnunorexa LIOK

47 €JI0YHBIE METAJUIEI
m https://m.edsoo.ru/00ael14b2

48 OKCHIBI ¥ THAPOKCHUIBI HATPUS U KAJIUS bubmorexa HOK

P p https://m.edso0.ru/00ael4b?2

49 [[lemouno3eMenbHBIE METAIIIBI — KaJIbIHA 1 bubmuoreka [{OK

Marauu https://m.edsoo.ru/00ael5e8
. Bubnuoreka IIOK
50 Baxueiinne coeqMHeHUs KajJbIlUg 1

https://m.edso0.ru/00ae15e8
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51 O000111eHE U CUCTEMATH3aIU 3HAHUI
52 JKécTkocTh BOMIBI M CIOCOOE! €€ yCTpaHEHUs bubnnorexa LHOK
A yerp https://m.eds00.ru/00ae1886
[Ipaktuyeckas pabora Ne 6 o Teme
53 "XécTKoCTh BOABLI 1 METOMBI €6 bubnnorexa LHOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bub6nmoreka [IOK
54 AmoMuHAN
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
Bubimmnoreka LIOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TuIpOKCcH b U conu xxene3a (1) u bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3AIU 3HAHUI
[IpaxTnueckas padora Ne 7. Pemenue
59 HKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME bubnnorexa [JOK
p . a https://m.edsoo.ru/00ae3de8
«BakHelme MeTaibl U UX COSIUHEHUI
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIMii, eClIN OMH U3 PeareHToB JaH B
60 1:136I>ITK6 WM COJIE )KI/ITI:'I AMECH bubnuorexa [JOK
Aep . p ' https://m.edso0.ru/00ae1750
BrruncieHus MaccoBO 1OJIM BBIXOJA
MIPOJIYKTA PEaKIuu
61 O000111eHIE U CUCTEMATH3aIlU 3HAHUI
62 KonTponbnas padota Ne4 o teme
«Baxuelnime MeTayibl U UX COCTUHEHUS))
63 BemecTBa 1 Matepuanbl B TOBCETHEBHOM bu6nunorexa LIOK

JKHU3HHU 4YCJIOBCKa

https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arpsA3HEHUE OKPY>KaIOIIEH 1 bubmmoreka [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponp xumMuM B pelieHnn 9KOJI0THYECKUX 1 bubnuoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
N bub6nmoreka [IOK
66 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1 https://m.edsoo.ru/00ae0d0a
. bub6nmoreka [IOK
67 O0o001IeHNe U CHCTeMAaTU3alNs 3HAHUN 1 https://m.edsoo.ru/00adb33c
. bubnnorexa [IOK
1
68 \ O6001ICHHE U CHCTEMATH3aIUs 3HAHUI https://m.edsoo.ru/00adach?
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus. 8 knacc: yueb. ans obuieobpasosatensHbix yupexaeHuii / O.C.
FabpuensH. - 4-e u3g., ctpeotumn. - M.: MpoceeleHune, 2022. - 176 c.
Xumus. 9 kiace: yae0. aisa oomeoopazoBaTenbHbIX yupexkaenuii / O.C.
["abpuensn. - 4-e uza., crpeotur. - M.: [IpocBemenue, 2022. - 124 c.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Beeaute

1. MabpuensaH O. C., BockobonHunkosa H. ., Awykosa A. B. HacTtonbHas
KHUra yuymtensa. Xxumus. 8 kn.: Metoanyeckoe nocobue. - M.: ipoda, 2021.
2. NabpuensaH O. C., AdwykoBa A. B. TeTpaab ans nabopaTtopHbIX ONbITOB U
npakTunyecknx pabot. 8 kn. K yuebHuky O. C. NabpuensHa «Xumus. 8
knacc». M.: ipoda, 2022.

3. NabpuensaH, O. C. Metoanuyeckoe nocobue Kk yuyebHunky O. C. NabpunensHa
«Xumng». 8 knacc / O. C. NabpuensH. — M. : pocda, 2021. — 109.

4. NabpuensaH, O. C. Metoanyeckoe nocobume kK yyebHuky O. C. NabpuensHa
«Xumung». 9 knacc / O. C. NabpuensaH. — M. : poda, 2021. — 108.

5. Xumusa: noypouHble pa3paboTtku K yuyebHuky O. C. NabpuensaHa «Xumug. 8
knacc» : M.IO. N'opkoBeHko — M. : BAKO, 2015.

6. . XMMUS : NoypouHble pa3paboTkn K ydebHuky O. C. NabpunensaHa «Xumus.
9 knacc» : M.1O. NopkoseHko — M. : BAKO, 2019 .

7. Xumuns. 8 kn.: KoHTposibHble N NpoBepoYHble paboTbl K yuebHuky O. C.
MabpuensHa «Xumua. 8» / O. C. lNabpuensH, . H. bepe3kuH, A. A. Ywakosa
n ap. - M.: Jpoda, 2022.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET no xumuu 8,9 kiaccel

Beeaute aaHHble http://www.chemnet.ru Naseta «XuMusa» n cant gns
yuntens «4 may Ha ypok XMMuUmn»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hayu4HblE
aKCnepuMeHTbl: xumua. Konnekuymsa Poccnimnckoro obuweobpasoBaTenbHOro
noprtana

bubmnorexa [{OK https://m.edsoo.ru/00ae....(r1o yueb6HoMy naaHy)

http://www alhimik.ru Bcepoccuinckas onmmnuaga WKOSbHMKOB MO XMMUMK
http://www.chemistry.ssu.samara.ru OCHOBbl XMMUWN: 3/TEKTPOHHbIN
yuyebHUK

http://www.chemistry.ru IuctaHuMoHHas onMMmnuaga no XMMumn:
TeNeKOMMYHUKaLMOHHbIN 0bpa3oBaTefbHbI NPOeKT
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